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ABSTRACT

The Big Wood River formerly supported a h igh-qual i ty  w i ld  rainbow t rout
f i she ry .  Since the 1940s, man-induced changes have extensively a l te red  t rou t
hab i ta t  i n  the drainage. As development of the drainage proceeded, recreat ional
opportunities also resulted i n  increased angling pressure. As a result of these
changes, the f i sh  population declined.

I n  1986, we began evaluating the status of f i sh  populations i n  the Big Wood
River .  Pro jec t  goals were: (1) determine what fac tors  may be l i m i t i n g  the
populat ion,  and (2) propose management d i rec t i on .  Data from the i n i t i a l  year
of a multiple-year project i s  reported herein.

The Big Wood River supports a s e l f - s u s t a i n i n g  w i l d  rainbow t r ou t
popu la t ion .  Summer dens i t ies  ranged from 156 to 1,068 t rout /km and averaged
587 trout/km and 367 t rout /hectare.  These densities exceed those i n  sections of
the Big Lost and Portneuf r i v e r s ,  and S i lver  Creek. The mean t o t a l  length of
t rou t  sampled i n  summer was 218 mm; 19.3% exceeded 300 mm and 3.7%
exceeded 400 mm.

Native rainbow t rout  exhibited re l a t i ve l y  rapid growth rates that were
comparable to those observed i n  sections of the Henrys Fork Snake River, S i lver
Creek, and the South Fork Boise River. The t rou t  have s u f f i c i e n t  growth
poten t ia l  and longevity to a t t a in  a large size. However, very large (>450 mm) and
older aged (>age 4) trout are uncommon.

Spawning occurs during spring immediately p r i o r  to peak runo f f .  A portion of
the population migrates upstream to spawning s i tes .  Most trout maintained
l im i ted  home ranges during the summer. Some downstream movement occurred i n
f a l l  and may be related to winter cover-seeking behavior.

A substantial sport fishery occurs on the Big Wood River. I n  1986, anglers
fished 29,222 hours on 51 km of the main stem. E f f o r t  averaged 572 hours/km, or
163 angler t r ips /km.  Catch rates ( f i s h  harvested and released) averaged 1.18
f i sh /hour .  Anglers harvested 12,366 game f i s h  comprised of 65% hatchery-
reared rainbow t rout  and 35% wild rainbow t rou t .  Approximately 17,800 hatchery-
reared t rout  were stocked i n  census areas and anglers harvested 46%.



A large proport ion (65Z) of the t o t a l  catch was released. F i f t y - t h ree
percent of the anglers used ba i t  and the remainder used f l i e s  and lu res .
Anglers using f l i e s  released 89Z of t h e i r  catch. Wi th in  two sections, anglers
vo lun ta r i l y  released nearly 80Z of the catch.

Hab i ta t  c h a r a c t e r i s t i c s  pro foundly  a f f ec ted  t r o u t  d i s t r i b u t i o n .
Densit ies of age 1 and older rainbow t rout  tended to increase as the areas of
l a t e r a l  scour pools, steep r i f f l e s ,  rapids, and plunge pools increased. Trout
densit ies also increased as woody debris cover components increased. Areas
with cover components supported eight to ten t imes larger  densi t ies of trout as
areas without cover or with r ip rap.

Annual m o r t a l i t y  rates exceeded 70Z i n  both catch-and-release and
general regu la t ion  areas. Habitat qua l i t y  and angler e x p l o i t a t i o n  are
inf luencing mor ta l i t y  rates.

Author:

Russ Thurow
Senior Fishery Research B io log is t



INTRODUCTION

H i s t o r i c a l l y ,  the Wood River drainage supported a h igh-qual i ty  rainbow
trout Salmo gairdner i  f ishery and was recognized as one of the premier wild
t rou t  streams i n  Idaho. The drainage contains the largest  area and most
productive trout waters i n  south centra l  Idaho (IDFG 1986).

Since the 1940s, man-induced a c t i v i t i e s  have extensively altered trout
hab i ta t  i n  the drainage. The most s i gn i f i can t  channel a l te ra t ions  have
included: channel re locat ion,  d ik ing ,  channel clearance, and r iprapping.
Concurrent w i th  channel a l t e ra t i ons  has been loss of r i p a r i a n  hab i t a t .  Most
a c t i v i t i e s  have been associated w i th  attempts to con t ro l  f looding,
development of f loodpla in areas, and road construction. Studies conducted i n
1967 and 1968 indicated 21 km of stream (22% of the area surveyed) had been
a l te red  on the main stem Big Wood River ( I r i z a r r y  1969). Extensive
channelization i n  the Big Wood and Big Lost r i ve rs  i n  1965 i n i t i a t e d  an
i n t e r e s t  i n  p ro tec t i ng  stream channels i n  Idaho ( I r i z a r r y  1969) and
u l t ima te l y  resu l ted i n  passage of a law (Section 42-3803, Idaho Code)
requ i r i ng  that "stream channels of the state and t h e i r  environments be
protected against a l t e r a t i o n  for the p ro tec t i on  of f i s h  and w i l d l i f e  hab i ta t ,
aquatic l i f e ,  recreation, aesthetic beauty and water qua l i t y . "

As a consequence of habitat a l te ra t ions ,  f i s h  populations i n  affected
stream reaches declined. Game f i sh  populations sampled i n  altered reaches of
the Big Wood River were one-tenth those i n  "natura l "  reaches ( I r i z a r r y  1969) .
S imu l taneous ly ,  as development proceeded, r e c r e a t i o n a l  oppor tun i t ies  i n
the Wood River Valley resu l ted  i n  increased angl ing pressure. The number of
f i sh ing  licenses sold i n  Idaho has increased from 220,000 in 1950 to more than
500,000 in 1985 (IDFG 1986). Between 1960 and 1980, Idaho's population
increased by 41%. During the same period, the population of the upper Wood
River Val ley--Bel levue, Hai ley,  Ketchum, and Sun Valley--has increased by
123% (U.S. Department of Commerce 1984).

With the exception of S i lver  Creek (Thurow 1978) and Magic Reservoir (
Partridge 1985), no intensive f isher ies invest igat ions have been conducted i n
the Wood River Basin. Consequently, information on the fishery resource i s
incomplete, consisting of l im i ted  harvest and population inventory data.

I n  1986, the Idaho Department of Fish and Game i n i t i a t e d  th is  intensive
fishery invest igat ion of the Wood River Basin. The project is designed to
evaluate the current status of game f i sh  populations and define factors that
may be l i m i t i n g  the population. Once l i m i t i n g  factors are defined,
recommendations w i l l  be made to help restore the populat ion.  This report
includes data from the i n i t i a l  year of a mult iple-year p ro jec t .



OBJECTIVES

Job No. 1: Fish D is t r i bu t i on ,  Abundance, and Movements

1. To assess the abundance, d i s t r i bu t i on ,  and age structure of f i sh  stocks i n
the Big Wood River and p r inc ipa l  t r i bu ta r i es .

2. To characterize movement patterns of the spawning and rearing phases of
rainbow and brown trout i n  the Big Wood River.

Job No. 2: Angler Use, Harvest, and Opinions

1. To estimate angler e f f o r t  and harvest on selected areas of the Big Wood
River.

2. To survey angler opinions and preferences on selected areas of the Big Wood
River.

Job No. 3: Evaluation of Angling Perceptions

1. To compare f i s h  populations i n  general regulat ion sections of s imi la r  hab i ta t
w i th  f i s h  populations w i t h i n  the fo l lowing special regulat ion sect ions: Big
Wood River--Hulen Meadows to North Fork Bridge; L i t t l e  Wood River--"Bear
Tracks" Williams State Recreation Area.

2. To compare angler e f f o r t ,  catch, and angler opinions w i t h i n  specia l
regulat ion and general regulat ion stream sections.

3. To evaluate movements of f i s h  stocks between special regu la t ion  and
general regulat ion stream sections.

Job No. 4: Assessment of the Impacts of I r r i g a t i o n  Diversions

1. To assess the impact of unscreened i r r i g a t i o n  d ivers ions  on f i s h
populations i n  the Big Wood River.

2. To evaluate the f e a s i b i l i t y  of screening diversions i f  they adversely impact
f i s h  populations.

Job No.5: Assessment of the Impacts of Stream Channelization and
Snag Removal

1. To compare f i s h  populations i n  channelized and unchannelized stream
sections of the Big Wood River and t r i bu ta r i es .

2. To assess the value of logs and woody debris as f i sh  habi ta ts  i n  the Big
Wood River and t r i bu ta r i es .

3. To assist i n  development of c r i t e r i a  for p ro tec t ion  of f i s h  hab i ta t  during
stream channelization and snag-removal projects i n  the Big Wood River and
t r i bu ta r i es .



RECOMMENDATIONS

Curtail stocking of hatchery-reared trout near the Hulen Meadows and Nork
Fork bridges. Relocate the stocking sites to reduce straying of hatchery-reared
trout into the catch-and-release area.

Conduct an instream flow analysis between Bellevue and the Glendale
Diversion. Submit a minimum flow application.

Alleviate the livestock trespass problem on the L i t t l e  Wood River within
Bear Tracks State Park.

DESCRIPTION OF STUDY AREA

The Big Wood River drainage i s  located i n  south central Idaho,
encompassing portions of Blaine, Camas, Gooding, and Lincoln counties. From
i t s  o r ig in  near Galena Summit, the r i ver  flows south-southwest approximately
99 km to i t s  confluence with Magic Reservoir (Figure 1).  Constructed i n  1909 for
i r r i g a t i o n  storage, Magic Reservoir blocks movements of fish populations.
Below Magic Reservoir, the Big Wood River flows 89 km to i t s  confluence with
the L i t t l e  Wood River near Gooding. The Malad River forms at this juncture and
flows 19 km to i t s  confluence with the Snake River near Hagerman.

The watershed encompasses more than 77,400 hectares and drops i n
elevation from 3,000 m at its headwaters to 930 m at its confluence with the Snake
River. Principal t r ibutar ies include Camas, Tra i l ,  and Warm Springs creeks and
the East and North forks of the Big Wood River. Silver Creek, an internat ional ly
renowned trout stream, is a tributary to the L i t t l e  Wood River.

Maximum stream discharge occurs from April through July and typically
peaks i n  early June as the result of snowmelt from higher elevations (Figure 2).
Several s igni f icant  i r r i g a t i o n  diversions affect flows downstream from
Bellevue. A primary diversion, the Bypass Canal, and subsequent diversions
dewater the riverbed for a 5 to 10 km reach downstream from the Glendale
Bridge.

Castelin and Chapman (1972) provide detailed descriptions of the study
areas: climate, geography, hydrology, and water qual i ty .  Bruns and Minshall (
1979) and Platts and Rountree (1974) provide addi t ional  descriptions of
environmental and biological parameters. Chemical analysis i l lustrates that the
Wood River Basin is composed of productive waters with relatively large
concentrations of various ions.

As a result of i t s  geology, the Wood River Basin's fish fauna reflects
drainage iso la t ion .  Hubbs and Mi l le r  (1942) describe the Wood River
drainage as exhibi t ing pa r t i a l  iso la t ion and disruption, with fauna
pecu l ia r i t ies .  Nonanadromous redband trout are the indigenous trout
(Behnke 1979).



F i g u r e  1 .  W o o d  R i v e r  d r a i n a g e ,  I d a h o .



Figure 2. Discharge (cfs) of the Big Wood River at Hailey, Idaho, 1986.



Behnke (1979) describes specimens co l lec ted by Evermann i n  the 1890s
with unique morphogical character is t ics  and suggested that the t rout  native to
the Wood River represents an o lde r ,  r e l i c  form of redband t r o u t .  Another
species, the Wood River sculpin Cottus leiopomus, i s  endemic to the Wood River
Basin. A t h i r d  species, the leatherside chub Gi la  copei, i s  confined to the Wood
River ,  Bonneville Basin, and the South Fork Snake River.

Native f i s h  fauna are represented by four f am i l i es  composed of
Catostomidae, Cottidae, Cyprinidae, and Salmonidae; seven genera; and nine
species (Appendix A). Six non-native game f i sh  have been introduced. The most
widespread introduct ions have been of catchable-sized, hatchery-reared rainbow
t r o u t .  Current ly,  more than 25,000 are released i n to  the Big Wood River
annually from Bellevue upstream to supplement angler harvest of w i ld  rainbow
t r o u t .

METHODS

Study Reach Selection

We applied a stream c lass i f i ca t i on  system proposed by Rosgen (1985) to
s t r a t i f y  the Big Wood River above Magic Reservoir i n to  reaches (Table 1 ) .
Delineation c r i t e r i a  included stream gradient and sinuousity (measured from
topographic maps and a e r i a l  photos) ,  channel entrenchment and v a l l e y
confinement (estimated from d i r e c t  observation and topographic maps), so i l -
landform features (USDA-SCS 1974), and channel width to depth r a t i o  (
measured i n  the f i e l d ) .  S t r a t i f i c a t i o n  was v e r i f i e d  i n  the f i e l d  by f l o a t i n g
each reach. Four d i f f e r e n t  stream types were c l a s s i f i e d  i n  the Big Wood River
between Magic Reservoir and Easley.

Seven e l e c t r o f i s h i n g  reaches were delineated on the Big Wood River (
Figures 3, 4, and Appendix B). Reaches were randomly selected w i th in  each
geomorphic stream type. Based on test e l e c t r o f i s h i n g ,  reaches were a
minimum of 1,000 m long to obtain an adequate sample of f i sh .

Four reaches (3, 4, 5, and 6) were selected i n  the same stream type (B2) to
compare f i s h  popu la t ions  managed under ca tch-and- re lease  regulations (
Reach 6) with populations under general regulations (reaches 3 to 5) and to
cor re la te  cover and hab i ta t  components w i th  f i s h  populations i n  a number of
reaches w i t h i n  the same geomorphic type (Figures 3, 4, and Table 1 ) .  Two
addi t iona l  reaches were selected on the L i t t l e  Wood River.

Trout Population Dynamics

Mark-recapture e lec t ro f i sh ing  surveys were completed i n  reaches during the
spring ( A p r i l  to May), summer (July to August) and f a l l  (October to November).
Where feas ib le ,  we used an aluminum canoe as the cathode and waded
upstream through the reach with two mobile anodes. I n  the remaining



Table 1. Big Wood River geomorphic stream c lass i f i ca t ion .



Figure 3. Map of Big Wood River e lec t ro f ish ing reaches and creel census sections (Magic
Reservoir to Deer Creek).



Figure 4. Map of Big Wood River e lect rof ish ing reaches and creel census sections (
upstream from Deer Creek). Section 11 includes the entire catch-andrelease
area; a l l  other sections managed under general regulat ions.



reaches, we used an aluminum Mackenzie r i v e r  boat as the cathode and f loa ted
downstream w i th  a single mobile anode. A l l  captured t rou t  were measured (
t o t a l  length) by species, weighed, and given a temporary f i n  c l i p .  Scales were
co l lec ted below the adipose f i n  and above the l a t e r a l  l i n e  from 10 to 20 trout
i n  each 50 mm length group. A l l  captured t rout  were released i n to  the reach at
the conclusion of the marking runs.

A modi f i ca t ion  of the Peterson single mark-and-recapture formula and the
Schnabel mu l t i p l e  mark-and-recapture formula was used to estimate the
population of t rou t  (>100 mm) i n  each reach (Ricker 1975). Estimates were
apportioned to 50 mm size groups based on the i r  incidence captured. We
p l o t t e d  the re la t i onsh ip  between length and weight. The length-weight
re la t ionsh ip  was applied to the length-frequency d i s t r i b u t i o n  to estimate t rout
biomass i n  each reach.

Total instantaneous mor ta l i t y  (Z) and t o t a l  annual mo r ta l i t y  (A) were
estimated from catch curves based on age classes as described by Lackey and
Hubert (1978) and Ricker (1975). Catch curves were constructed for t rou t
sampled by e lec t ro f i sh ing .  Exp lo i t a t i on  rates were quotients of harvest (
es t ima ted  by c r e e l  census) and p o p u l a t i o n  size (es t ima ted  by
e lec t ro f i sh ing ) .

Movements

To evaluate seasonal movements between study reaches, we d i f f e r e n t i a l l y
f i n  c l ipped t r ou t  i n  each study reach. Trout la rger  than 250 mm were
permanently tagged with i nd iv idua l l y  numbered Floy tags.

A l l  recaptured t rou t  ( f i n  c l i ps  or tags) were measured, weighed, and
released during subsequent e lec t ro f ish ing  surveys. We so l i c i t ed  angler tag
returns by news releases, posting of in format ional  signs, and p lac ing tag
deposit boxes i n  l oca l  establishments.

Age and Growth

Impressions of rainbow and brown trout Salmo t r u t t a  scales were made on
acetate slides using a lab press with heated p lates.  Scales were read on a
microprojector with a 6.5 mm lens. We recorded the t o t a l  number of annuli and
measured the distance from the focus center to each annuli along the median
anter io r  radius.  A computer s t a t i s t i c a l  package was used to pair f i s h  t o t a l
length and an te r io r  scale radius (ASR). Several regression models were
examined, i nc lud ing  exponent ia l ,  l oga r i t hm ic ,  l i n e a r ,  and second- and third-
degree polynomials. The l i ne  that best f i t  the data was determined from r2

values. Lengths were back-calcu lated using mean distances to each annulus
fo r  each age class to determine growth increments. Fish from different reaches
were compared for growth differences and tested s t a t i s t i c a l l y .



Creel Census

Geomorphic stream type, angling regulat ions,  and f i sh ing  access were
used to divide the Big Wood River i n to  12 segments for the creel census (
Figures 3 and 4). Eight sections were incorporated i n to  the 1986 census (3, 4,
6 to 8, and 10 to 12). Two addi t ional  sections were censused on the L i t t l e
Wood River.

A s t r a t i f i e d  angler-count census was used to estimate e f f o r t  and harvest.
The census was s t r a t i f i e d  by 14-day i n te r va l s  and day type (weekday,
weekend, and h o l i d a y ) .  During each i n t e r v a l ,  we randomly selected two
weekdays, two weekend days, and a l l  holidays for counts. Three counts were
made during each day and count t imes were randomly selected between sunrise
and sunset. Total angler hours for each in te rva l  was estimated by mu l t i p l y i ng
the mean angler count per day type for the i n t e r v a l ,  and the mean day length
for the i n t e r v a l ,  and summing estimates fo r  each day type. To ta l  estimated
harvest f o r  each i n t e r v a l  was calculated as the t o t a l  angler hours for the
i n t e r v a l  mu l t i p l i ed  by the mean harvest rate for each f i s h  species during the
i n t e r v a l .  A complete d e s c r i p t i o n  of the equations used, and c a l c u l a t i o n  of
variance and confidence i n t e r v a l s ,  i s  included i n  Rieman (1983). The computer
program SUMMARY was used to make the calculat ions.

Evaluation of Special Regulations

Fish population data collected by e lec t ro f ish ing  and creel census data
were compared between stream reaches w i th  catch-and-release and general
f i sh ing  regulat ions.  Stream reaches that shared as many s i m i l a r i t i e s  as
possible (geomorphic type, discharge, hab i ta t  q u a l i t y ,  access, stocking
h is to ry ,  e tc . )  were selected for the evaluation.

Movements of marked f i s h  between spec ia l  r e g u l a t i o n  and general
regulat ion stream reaches were closely monitored.

Correlat ing Habitat and Fish Populations

Two methods were applied to evaluate the importance of various habi ta t
types and cover components to f i s h  populations. F i r s t ,  we mapped habi ta t
types and cover components w i th in  each e lec t ro f i sh ing  reach. Quantif ied
habi tat  and cover data were correlated with f i sh  population data collected
w i th in  respective reaches.

Each e lec t ro f i sh ing  reach was surveyed on foo t .  Using a rangefinder and
tape, we established transects at 100 m intervals proceeding upstream. At each
transect, we collected the following data: channel width, maximum depth,
streambank s t a b i l i t y  r a t i n g  (s tab le ,  c u t t i n g ,  deposi t ioned, or r ip rapped) ,
streambank vegetative s t a b i l i t y  (P la t t s  et a l .  1983), and substrate
components. Simultaneously, we i d e n t i f i e d  d i f f e r e n t  hab i ta t  types ( r i f f l e s ,
pools,  g l ides ,  e tc . )  using the d e f i n i t i o n s  proposed by Sisson et a l .  (1982).
The length and average width of each habi ta t  were



measured to enable surface area estimation. The lengths and areas of each
hab i ta t  type were summed for each reach and expressed as a percentage of
the t o t a l .

Proceeding downstream, we recorded cover components (woody debr is ,
undercuts, vegetative overhang, p a r t i a l l y  exposed boulders, e t c . ) .  The length
and average width of each cover component were measured to estimate area.
The areas of each cover component were also summed for each reach and
expressed as a percentage of the t o t a l .

Second, we conducted snorkel surveys of f i s h  associated w i th  various
habi ta t  components i n  reaches 1 to 4 and 6 of the Big Wood River. Snorkel
l oca t i ons  were systematically selected proceeding upstream at each l o c a t i o n .
A test s i t e  conta in ing  hab i t a t  components (woody debr is ,  undercuts,
vegetative overhang, e tc . )  and a control s i te  ( i den t i ca l  habi ta t  type without
cover components) were pai red.  Sites containing r i p rap  were also surveyed.

A l l  salmonids were counted by 100 mm size groups at each s i t e .
Fol lowing each count, we c l a s s i f i e d  hab i t a t  and cover components and
measured the surface area of stream counted.

I r r i g a t i o n  Diversion Surveys

Meetings were held with the l oca l  water master to obtain maps of a l l
s i g n i f i c a n t  i r r i g a t i o n  d ivers ions on the Big Wood River above Magic
Reservoir. We obtained data on the quant i ty  of water withdrawn, durat ion and
t im ing  of w i thdrawal ,  and management of the d i tches a f t e r  the i r r i g a t i o n
season.

Several ditches and diversions were located v ia  ground and a e r i a l
reconnaisance. No ditches were e l e c t r o f i s h e d  i n  1986. Data from h i s t o r i c a l
i r r i g a t i o n  surveys were compiled from regional f i l e s .

On July 16, a gravel berm was bulldozed across the Big Wood River at the
Glendale D ivers ion  near Be l levue.  The r i v e r  channel g radua l l y  dewatered and
f i s h  were stranded i n  pools downstream. On July 17, a crew of l oca l  anglers,
f i sh ing  guides, and IDFG employees salvaged f i s h  from the s i t e .  We used a
canoe and two mobile anodes to e l e c t r o f i s h  the r i v e r  channel, s t a r t i n g
immediately downstream from the Glendale Bridge to the d ivers ion berm. We
also used a backpack shocker to salvage several small pools w i t h i n  3 km
downstream of the berm.

A l l  salvaged salmonids were measured and received an adipose f i n  c l i p
for i d e n t i f i c a t i o n .  Salvaged f i sh  were reintroduced i n  the Big Wood River
between Hailey and Ketchum.



Redd Counts

We conducted redd counts to monitor the brown t rou t  population i n  the Big
Wood River .  On November 17, I walked the Big Wood River downstream from the
Glendale Diversion confluence to Stanton Crossing Highway Bridge. V i s i b i l i t y
was very good and most redds were recent and distinguishable by the cleaned
gravel i n  both the depression and downstream mound. Some older redds were
more d i f f i c u l t  to d i s t i ngu i sh ,  although the depressions and gravel mounds were
v i s i b l e .  I did not count a l l  side channels but covered the major ones.

On November 19, we completed a he l i cop te r  redd count i n  the same reach.
A l l  side channels were surveyed. We also counted redds from Stanton Crossing
Highway Bridge downstream to Sheep Bridge.

RESULTS

Trout Populations

Species Composition

Wild rainbow t rou t  comprised a majority of the salmonids captured i n  the Big
Wood River i n  1986. Eighty-four percent of the 2,215 salmonids captured by
e lec t ro f ish ing  were w i ld  rainbow t rout  (Table 2).

The incidence of game f i s h  species var ied  w i t h  season and stream reach.
The propor t ion  of w i l d  rainbow t r ou t  ranged from 53% to 99% by season and
reach (Table 2). Hatchery-reared rainbow t rout  were the second most abundant
species captured (N-305, or 12% of t o t a l ) .  Hatchery-reared rainbow t r ou t  ranged
from 2% in Reach 1 to 41% i n  Reach 6. The large abundance of hatchery rainbow
trout i n  Reach 6 was due to upstream straying of f i sh  stocked from the Hulen
Meadows Bridge. We captured 15 hatchery rainbow t rout  i n  A p r i l  1986 that were
holdovers from 1985 stocking.

Brook t rout  Salvelinus fon t ina l i s  were present i n  a l l  seven reaches and most
abundant i n  reaches 2 and 6 (Table 2). We captured brown t rou t  i n  Reach 1 only.
The proportion of brown t rou t  increased i n  f a l l  as mature f i sh  migrated upstream
from Magic Reservoir to spawn (see Movements). We captured three cut throat
t rout  that may have migrated from mountain lakes i n  the Big Wood River drainage.
Mountain wh i te f i sh  Prosopium wi l l iamsoni  were captured i n  a l l  reaches and were
most abundant i n  reaches 2 through 7.

Abundance

We completed mark-recapture population estimates ( f i s h  >100 mm) i n  seven
reaches of the Big Wood River (Appendix C). Spring estimates were made i n  four
reaches, summer estimates i n  seven reaches, and f a l l  estimates i n  four reaches.
Spring estimates were d i f f i c u l t  due to large stream



Table 2. Species composition and numbers of salmonids captured by
e lec t ro f i sh ing  i n  the Big Wood River, 1986.



discharge and t u rb i d  water condi t ions.  Spring-spawning rainbow t rou t  migrated
considerable distances (see Movements); t he re fo re ,  spr ing estimates were not
re l i ab le  estimators of abundance.

Population estimates varied considerably among reaches and with season (
Table 3) .  Summer densities of w i ld  rainbow t rou t  ranged from 156 to 1,068
trout/km and from 126 to 593 t rout /hectare.  Reaches 1, 2, and 3 maintained the
largest  summer dens i t ies  of w i l d  rainbow t r o u t .  Densities of w i l d  rainbow
t r o u t  decreased from summer to f a l l  i n  reaches 1,  3, and 4. Densities
increased from summer and f a l l  i n  Reach 6.

Biomass of w i l d  rainbow t rou t  ranged from 11.4 to 245 kg/km and from 8.9
to 119.7 kg/hectare (Table 3 ) .  Reaches 2, 3, and 4 supported the la rges t
summer biomass of t r o u t .  Reach 6 supported the largest  f a l l  biomass of t r ou t .

Summer densities of t rou t  i n  the Big Wood River exceed those found i n
sections of the Big Lost and Portneuf r i ve rs ,  and S i lver  Creek (Table 4).

Sizes

Wild rainbow t rout  captured by e lec t ro f ish ing  ranged from 40 to 660 mm (
Figure 5). Reach 1 and reaches 2 to 7 are displayed separately due to the
greater growth rate of f i s h  i n  Reach 1 due to the influence of Magic Reservoir (
See Age and Growth).

Size of trout varied among reaches and by season (Table 5 and Figures 6
and 7). During spring surveys, we captured a large proportion of mature
spawners and few juven i le  f i s h .  The proportion of f i s h  exceeding 300 and 400
mm ranged from 36 to 64% and 5 to 19%, respect ively.  Age classes were more
normally d is t r ibu ted  during summer surveys. The mean length of trout dur ing
summer ranged from 175 to 243 mm. We captured very few young-of-the-year (
<100 mm) because most had not yet emerged from redds. I n  f a l l ,  we sampled
a l l  age classes, including young-of-the-year. We also captured more f i s h
larger  than 200 mm and 300 mm in the f a l l  than during summer. The increase
in  mean size was probably a result of growth attained between summer and
f a l l .

During summer surveys, reaches 1, 2, and 7 supported the la rges t
propor t ion of juven i le  t r ou t  (<200 mm) (Table 5 ) .  Reaches 3, 4, and 6
supported the largest  proport ion of t rou t  exceeding 300 and 400 mm (24 to
25% and 4 to 9%, respect ive ly ) .  I n  f a l l ,  Reach 1 supported the largest
proportion of juvenile t rou t .  Reach 3 supported the largest proportion of trout
exceeding 300 and 400 mm (44% and 10%, respect ive ly) .

We c o l l e c t e d  w i l d  rainbow t r o u t  tha t  weighed up to 2.8 kg. Length-weight
equations for w i l d  rainbow t rou t  from reaches 1 to 7 are shown i n  Table 6.
Length-weight re la t i onsh ips  were s im i l a r  f o r  a l l  sections (Figure 8) .



Table 3. Estimated trout populations and densities in electrofished reaches of the Big Wood River, 1986.



Table 4. Densities of wild rainbow trout from selected Idaho waters.











Table 6. Length-weight relationships for wild rainbow trout in the Big Wood
River, 1986.



Figure 8. Length-weight relat ionship for wild rainbow t rout  captured by e lec t ro f ish ing in  reaches 1 to 6, Big
Wood River, 1986.



S ix t y - s i x  brook t r o u t ,  captured by e lec t ro f i sh ing ,  ranged from 60 to 390
mm (Figure 9) .  Brook t rou t  averaged 191 mm and few exceeded 250 mm. The
length-weight r e l a t i o n s h i p  fo r  63 brook t r o u t  was defined by the regression
equation W-aLb where W-weight (g), a-1.5479 x 10-5 with standard error 1.388,
L - t o t a l  length (mm) and b-2.912 with standard error .063.

We captured 51 brown t rou t  i n  Reach 1 that ranged from 120 to 620 mm (
Figure 10) .  Eighty-two percent of the brown t r ou t  were mature f i s h  captured i n
the f a l l .  Brown t rou t  averaged 388 mm, 71% exceeded 300 mm, 53% exceeded
400 mm, and 22% exceeded 500 mm. The length-we ight  re la t ionsh ip  for 46
brown t rou t  was described by the regression equation W-aLb where W-weight (
g), a=1.0001 x 10-5 with standard e r r o r  1.388, L - t o t a l  l e n g t h  (mm), and b-3.
004 w i t h  standard e r r o r  .036. The length-weight  r e l a t i onsh ip  fo r  brown t r o u t
i n  the Big Wood River was s im i la r  to that for brown t rou t  i n  two reaches of the
L i t t l e  Wood River (Figure 11) .  Five hundred and f i f t y - t h r e e  mountain
wh i te f i sh  captured by e l e c t r o f i s h i n g  ranged from 70 to 480 mm t o t a l  length  (
Figure 12) and averaged 258 mm. Five poss ib le  age classes are ev ident  i n  the
length-frequency. We did not weigh wh i te f ish .

Age And Growth

Scales were collected and analyzed from 115 and 111 w i l d  rainbow t rout  i n
reaches 1 and 4, respect ive ly .  Fish ranged from 47 to 667 mm t o t a l  length and
encompassed age groups 0 through 5. We encountered extensive v a r i a b i l i t y
i n  age of s im i l a r - s i zed  f i s h .  Many scales also exh ib i ted  evidence of
absorption and regrowth with checks.

The body length to anter ior  scale radius (ASR) re la t ionsh ip  was s imi lar  for
f i s h  from both reaches. However, due to the po ten t i a l  inf luence of Magic
Reservoir on f i s h  i n  Reach 1, growth models were ca l cu la ted  independently.
These relat ionships were best described by the logarithmic regression: t o t a l
length-3.86 x ASRO.982 (Reach 1) and t o t a l  length-4.47 x ASR°-952 (Reach 4) (
Appendices D and E).

Rainbow t rout  grew to average lengths of 84, 173, 288, 392, and 550 mm
long at ages 1 through 5 in Reach 1 and 100, 176, 279, 358, and 461 mm long at
ages 1 through 5 in Reach 4 (Table 7). Lengths at age 5 were based on sample
sizes of one and two f i sh ,  respect ively,  so these values may not be
representat ive .  I t  also appears that Lee's Phenomenon a f fec ted  lengths back-
calculated to age 1. Lee's Phenomenon occurs when the back-calculated size of
younger-aged f i s h  i s  underestimated from scales of older f i s h  (Ricker 1975).
This occurs when the body-scale r e l a t i o n s h i p s  are inconsistent ,  or by selective
mor ta l i t y  on the fastest growing t r o u t .













Wild rainbow trout i n  the Big Wood River exhibit a re lat ive ly  rapid rate of
growth. When compared to wild rainbow trout from other Idaho rivers, Big Wood
River trout had growth rates comparable to those observed in  Silver Creek, the
South Fork Boise River, and sections of the Henrys Fork Snake River (Table 8).
Wild rainbow trout i n  the Big Wood River have sufficient growth potential and
longevity to attain a large s i te .  A plot of length-at-age for trout from reaches 1 and
4 i l l us t ra tes  the growth potential for older-aged trout (Figure 13). The plot also
exhibits the enhanced growth rates after age 3 in Reach 1. This enhanced growth
is l i ke l y  a result of trout spending a portion of their l i f e  cycle i n  the productive
waters of Magic Reservoir.

Movements

Wild Rainbow Trout

Returns of wild rainbow trout tagged, or f in-cl ipped, and released in  the Big
Wood River indicate that a portion of the population exhibits seasonal movements.
Trout tagged in  reaches 1, 2, and 3 generally migrated upstream during the
spring. Spring movements of spawning-sized trout (65% >250 mm) i l l us t ra te  that
wild rainbow trout migrate from lower sections of the Big Wood River (and possibly
from Magic Reservoir) to spawn in upstream reaches. We recovered two
additional trout i n  the spring of 1987 that had migrated upstream from summer
and f a l l  tagging sites i n  Reach 4.

Trout tagged i n  reaches 1, 2, and 3 also exhibited downstream movements.
Downstream movements occurred during a l l  seasons, though most (64%) of the
trout that migrated downstream were recovered in  the f a l l  or winter. Downstream
movements during th is period may re f lec t  winter cover-seeking behavior.
Additional recaptures w i l l  help define migration patterns i n  the Big Wood River.

Most recaptured trout exhibited no movements, suggesting that they
maintain l imi ted home ranges. Of 248 recaptured t rout ,  most (89%) were
recaptured within 1 km of the release si te.  We did not recapture any trout
o r i g i na l l y  tagged i n  reaches 5, 6, and 7 that exhibited movements (Figure 4).

The operation of the Glendale Diversion (r iver km 11.3) dramatically effects
movements of trout. A berm is bulldozed across the Wood River at the diversion,
which blocks a l l  movements during the i r r iga t ion  season. In most years, this
occurs between early July and early December. During drought years, the berm
may be placed as early as Apr i l .  I f  spring flows are not suff ic ient to breach the
berm, spring-spawning rainbow trout cannot reach upriver areas to spawn.







Brown Trout

A s i g n i f i c a n t  number of mature brown t r o u t  migrated from Magic
Reservoir i n  the f a l l  of 1986 to spawn in a 11.3 km reach of the Big Wood River.
I n  Ju ly ,  brown t rou t  comprised 1% of the t rou t  i n  Reach 1. The percentage of
brown t rou t  increased to 38% by October 24. Eighty-one
percent exceeded 300 mm, 60% exceeded 400 mm, and 26% exceeded 500 mm.

I n i t i a l  spawning a c t i v i t y  was observed on October 16. On November 17, a
survey was conducted by f oo t ;  and on November 19, we completed a helicopter
redd survey. A t o t a l  of 122 redds were observed. One pair of f i s h  remained on a
redd. An angler recaptured a brown t rou t  i n  Magic Reservoir i n  winter that was
o r ig ina l l y  tagged i n  Reach 1 in the f a l l .

I t  i s  cur ren t ly  unknown where the progeny of these brown trout rear .  We
observed nine brown t r o u t  i n  Reach 1 during spr ing and summer e lec t ro f i sh ing
surveys. I f  spawning i s  successful, progeny may rear i n  smaller t r i bu ta r i es ,  or
migrate to Magic Reservoir.

A s ign i f i can t  number (nearly 50%) of the redds constructed i n  1986 were
dewatered between December and March due to drought conditions.

Other Species

We recaptured 39 f i n - c l i p p e d ,  ha t che ry - rea red  rainbow t r o u t .  Th i r t y -
e igh t  exhib i ted no movement and one migrated from Reach 1 to Magic Reservoir
between summer and f a l l .

Hatchery-reared rainbow t rou t  released at the Hulen Meadows Bridge
migrated upstream in to  the catch-and-release area. During summer and f a l l
e lec t ro f i sh ing  surveys, 37% and 46%, respect ive ly ,  of the trout captured were
hatchery-reared rainbow t rout  stocked i n  1986.

We recaptured one brook trout i n  Reach 1 that had remained i n  the same
locat ion.

The Sport Fishery

Angler E f f o r t

Bank anglers fished an estimated 29,222 hours on sections 3, 4, 6, 7. 8, 10,
11, and 12 of the main Big Wood River between June 14 and November 14, 1986 (
Appendix F). Approximately 51 km of stream were censused (23 km excluded). No
t r ibu ta r ies  (T ra i l  and Warm Springs creeks and the East and North forks of the
Big Wood River) were censused. Consequently, the e f fo r t  estimate represents
only a po r t i on  of the t o t a l  e f f o r t  on the Big Wood River drainage above Magic
Reservoir. E f f o r t  averaged 572 hours/km stream censused, which equates to
approximately 163 ang le r  t r i ps  per Im censused (at 3.5 hours per t r i p ) .  Total
e f f o r t  increased markedly during July and peaked i n  August (Figure 14). During
the remainder of the season. e f f o r t  declined.





Angler e f f o r t  was  most  i n t e n s i v e  i n  sec t ions  7 ,  8  and 10 where  914 to  1,319
hours  o f  e f f o r t  were  expended per  km (Appendix F ) .  A l l  th ree  s e c t i o n s  c o n t a i n
p u b l i c  access  s i t e s  and s e c t i o n s  8  and 10  rece ived ex tens ive  s tock ings  o f
ca tchab le  ra inbow t r o u t .  E f f o r t  on  the  remainder  o f  the  B ig  Wood R iver  ranged
f rom 370 to  600 hours/km.

Catch

Catch  ra tes  ( f i s h  harves ted  and released per  hour )  fo r  a l l  spec ies  combined
averaged 1.18 f i s h / h o u r  and ranged f rom a  peak  o f  1.95 f i s h / h o u r  i n  Sec t ion  11
t o  a  low o f  0 .74  f i s h / h o u r  i n  Sec t ion  12 (Appendix G) .  Catch  ra tes  exceeded one
f i s h  per  hour  in  a l l  sec t ions  except  3  and 12.

Harves t  r a t e s  ( f i s h  ha rves ted  per  hour )  f o r  a l l  spec ies  combined averaged
0 . 4 5  f i s h / h o u r  and ranged f rom 0 .30  t o  0.78 f i s h / h o u r  (Appendix G) .  Ang lers
harves ted  approximately 12,366 game f i s h  f rom the  51 km o f  s t ream censused in
1986 (Table 9 ) .  Hatchery - reared ra inbow t r o u t  comprised a  m a j o r i t y  (65 .5%)  o f
the  harves t  followed by  w i l d  ra inbow t r o u t  (34%)  and brook t r o u t  (0 .5%) .  Hayspur
Hatchery  personnel es t imated  t h a t  17,800 ha tchery - reared ra inbow t r o u t  were
stocked i n  the  censused sec t ions  i n  1986 (Table 10) .  Ang lers  harves ted
approximately 46% o f  the  t r o u t  stocked. Returns  to  the  c ree l  ranged f rom 30% to
72%.  Sec t ions  6  and 7  rece ived the  fewest  catchable t r o u t  and sec t i ons  3 ,  8 ,  10,
and 12 the  most .  Sec t ions  3 ,  8 ,  and 10 sus ta ined the  largest r e tu rn - t o - t he -c ree l  o f
those sec t ions  t h a t  rece ived s tock ings  o f  2 ,000 or  more  t r o u t .  Several f a c t o r s
may c o n t r i b u t e  t o  the  harves t  o f  ha tchery  t r o u t :  (1) pub l i c  access ,  (2 )  large
ang ler  e f f o r t ,  (3 )  su i tab le  ho ld ing  water  w i t h i n  the  sec t i on ,  and (4 )  mu l t ip le
monthly s tock ings .

Harvested w i l d  ra inbow t r o u t  ranged f rom 166 to  446 mm and averaged 299
mm (F igure  1 5 ) .  A  m a j o r i t y  o f  the  harves t  was  comprised o f  two-  and t h ree -yea r -
o ld  t r o u t  r ang ing  f rom 170 to  360 mm.  Anglers apparently released t r o u t  less than
200 mm and selected larger t r o u t .  Two percent  o f  the  harves ted  t r o u t  were  less
than 200 mm,  55% exceeded 300 mm,  and 6% exceeded 400 mm.  I n  c o n t r a s t ,
e l e c t r o f i s h i n g  da ta  f rom censused sec t ions  ( reaches  2  to  7 )  exhibited 41% of  the
t r o u t  less  than 200 mm,  26% exceeded 300 mm,  and 5% exceeded 400 mm.

Brook t r o u t  were  most  prevalent in  sec t ions  1 and 2  and ranged f rom 191 to
272 mm long. Ang lers  also caught  b rown t r o u t  i n  Sec t ion  1 bu t  numbers were  no t
es t ima ted .  Few anglers harves ted  mounta in  w h i t e f i s h ;  we checked th ree  in  the
c ree l .

A  large propor t ion  o f  the  t o t a l  ca tch  was released. Anglers caught  an  estimated
35,626 t r o u t  and re leased 23 ,260 (65%)  (Table 9 ) .  The percent  o f  the  ca tch
which  was released v a r i e d  by s e c t i o n  and ranged f rom 23% in  Sec t ion  12 to  100%
in  the  catch-and-release area  (Sec t ion  11) (Table 11) .  Anglers i n  sec t ions  6  and 7
re leased nearly 80% o f  the  ca tch  v o l u n t a r i l y .  Due to  the  large amount  o f  catch-
and-release f i s h i n g ,  i t  i s  l i k e l y  t h a t  i nd i v idua l  t r o u t  were  caught  and re leased
several t imes dur ing  the  season.  As  an  example, d e n s i t i e s  o f  t r o u t  averaged 600
f i s h  per  km in  an  e l e c t r o f i s h i n g  reach w i t h i n  Sec t ion  7 .  Anglers caught  an
estimated 2 ,070











f i s h  per km during the season. Consequently, each t rou t  was caught and
released an average of 3.5 times dur ing  the season. W i t h i n  the catch-and-
release area, anglers caught an estimated 854 f i sh /km and densi t ies averaged
433 trout/km. Consequently, each t rou t  was caught an average of twice.

Angler Attributes

Idaho res iden ts  comprised the m a j o r i t y  (60%) of the anglers we
interviewed on the Big Wood River i n  1986 (Table 12). A l l  anglers fished from
the bank and most used ba i t  (53%) or f l i e s  (36%). Anglers i n  sections 6 and 7
used predominately f l i e s  and lures.

Anglers using f l i e s  as terminal tackle enjoyed larger catch rates than
anglers using other tackle (Table 11) .  Fly anglers released a majority (89%) of
t h e i r  catch. Although anglers using b a i t  caught fewer f i s h  per hour, they
exh ib i ted the largest  harvest rates and the smallest release rates.

A small propor t ion of the anglers harvested a disproportionate number of
f i s h .  Of 328 anglers censused, 65% did not harvest any t r o u t ,  16% harvested
one t rou t  and 10% harvested two t r o u t .  Only 9% of the anglers harvested three
or more trout and just 2% took a l i m i t  of six t r ou t .

The Winter Fishery

The Big Wood River remains open to angling from November 30 to March
31. We interviewed anglers during th i s  period to evaluate the winter f i shery .

S ix ty- three anglers were interviewed between December 1986 and March
1987 (Appendix H). Most of the angling e f f o r t  occurred near bridges where
access was convenient. E f f o r t  was largest i n  sections 11 and 3 (especially near
Broadford and Star br idges).

Catch rates averaged 0.89 f ish /hour  i n  general regu la t ion  reaches and 1.
89 f i sh /hour  i n  the catch-and-release area (Section 11) (Appendix H). Seventy-
eight percent of the catch was released compared to 65% during the general
season (May to November). Anglers estimated that 37% of the released t rou t
exceeded 300 mm compared to 17% during the general season.

Ninety percent of the anglers were Idaho residents and most (59%) used
f l i e s  (Appendix H).





Evaluation of Special Regulations

Big Wood River

E lec t ro f i sh ing  reaches 2 through 5 (general angling regulations) were
selected as con t ro l  areas for Reach 6 (catch-and-release regulations). I
excluded Reach 1 due to the influence of Magic Reservoir and Reach 7 due to
i t s  geomorphic charac ter is t i cs .  Several variables (size of stream, habi ta t
types, cover components, hatchery rainbow t rout  introduct ions) d i f f e r  among
the reaches so a direct control and treatment comparison i s  d i f f i c u l t .  A more
val id evaluation of catch-and-release regulations would have been a pre- and
postimplementation study. Unfortunately, no data were obtained p r i o r  to the
implementation of the regulation and the 1986 data i s  the i n i t i a l
postevaluation data.

During summer sampling, wild rainbow t rou t  were more abundant i n  the
general regulation reaches than i n  the catch-and-release reach (Table 13).
Densi t ies of wild rainbow were more than twice as large i n  the general reaches.
The density of trout larger than 300 mm was nearly double that i n  the catch-
and-release reach.

I n  cont rast ,  the density of wild rainbow t rou t  i n  the general reaches
declined dramatically between summer and f a l l ,  while t rou t  densit ies i n  the
catch-and-release reach increased. Rainbow t rou t  densi t ies declined from 675
t rou t / km and 381 t r ou t /hec ta re  i n  summer to 298 t rou t / km and 162
t rout /hectare i n  f a l l  wi th i n  general reaches (Table 13). The density of t r o u t
larger than 300 mm remained similar i n  the general reaches and increased i n
the catch-and-release reach. Fal l  densi t ies of wild rainbow t r o u t  exceeding
300 mm were nea r l y  i den t i ca l  i n  the general and catch-and-release reaches.

Wild rainbow t r ou t  i n  the catch-and-release reach averaged 243 mm
during summer as compared to 217 mm in general regulat ion areas (Table 13)
. The proportion of t r ou t  larger than 300 mm was 1.6 times larger i n  the catch-
and-release reach. During f a l l  sampling, the average length and percentage of
t r ou t  larger than 300 mm were larger i n  the general regulation areas as
compared to catch-and-release areas.

Angler e f f o r t  was larger i n  the general regulat ion areas as compared to
catch-and-release areas (Table 14). With in  general reaches, e f f o r t  averaged
694 hours/km as compared to 438 hours/km. i n  catch-and-release reaches.
The lack of public access i n  the upper 60% of the catch-and-release reach
may suppress e f f o r t .  The lesser e f f o r t  i n  the catch-and-release reach was
not due to poor angling. Anglers enjoyed be t te r  catch rates i n  the catch-and-
release reach (1.95 f i sh /hour )  as compared to anglers i n  general areas (1.17
f i sh  per hour) (Table 14).

Sl ight ly more anglers used b a i t  (52%) than lures, f l i e s ,  or multiple gear
i n  general regulation areas. Within the catch-and-release reach, although f l ies
were not mandatory, only 2% of the anglers used lures. A majority of the
anglers i n  the catch-and-release reach were nonresidents. Only 33% of the
anglers i n  the catch-and-release reach were residents compared to 59% in
general regulation areas (Table 14).







L i t t l e  Wood River

E lec t ro f ish ing  resul ts  from Reach 9 (general angling regulations) were
compared with those from Reach 8 (catch-and-release regu la t ions) .  As i n  the
Big Wood River, several var iables, especially cover components, d i f f e r  between
reaches and comparisons are d i f f i c u l t .  Unfor tunate ly ,  pre- and
postimplementation data are also unavailable for the L i t t l e  Wood River.

Densi t ies of brown t r o u t  l a rge r  than 300 mm were la rger  i n  the catch-and-
release reach as compared to the general regu la t i on  reach (Table 13) .  Trout
la rger  than 300 mm were 3 to 4 times more abundant during the spring and
summer, and almost 50% more abundant i n  the f a l l .

During spring sampling, brown t rou t  i n  the catch-and-release reach averaged
232 mm compared to 209 mm in the general regulat ion reach. The percentage of
trout larger than 300 mm, 400 mm, and 500 mm was 2.6, 4, and 2.4 times greater
than i n  the general regu la t ion  reach (Table 13) .  I n  summer, the mean t o t a l
lengths were s im i l a r ,  although the proportion of large f i sh  was much larger i n
the catch-and-release reach (Figure 16). I n  the f a l l ,  the average length of brown
t rou t  and the percentage of trout larger than 300 mm and 400 mm were larger i n
the general regulat ion reach.

Length-weight relat ionships for brown t rout  from the catch-and-release
reach and general regulat ion reaches of the L i t t l e  Wood River were s imi lar  and
comparable to those for Big Wood River brown trout (Figure 11).

Angler e f f o r t  was la rger  on Section 1 than i n  sections 2 and 3 (Table 14
and Appendix I ) .  Anglers concentrated and camped at the Preacher Bridge
locat ion  i n  Section 1. The lesser e f f o r t  i n  the catch-and-release reach (
Sec t ion  2) was not due to poor ang l i ng .  Anglers i n  the catch-and-release reach
enjoyed catch rates averaging 0.95 f i sh /hour  compared to 0.55 to 0.70
f i sh /hou r  i n  the general r e g u l a t i o n  areas (Appendix J ) .

S l i g h t l y  more anglers used b a i t  than f l i e s  and lu res  i n  general regulat ion
reaches (Table 14 and Appendix J ) .  Fly f i sh ing  was mandatory i n  the catch-and-
release area. Similar proportions of the anglers i n  general and catch-and-
release areas were Idaho residents.

Trout-Habitat Relationships

Within mapped reaches of the Big Wood River, low-gradient r i f f l e s  were
the dominant hab i ta t  type, accounting for 57% of the t o t a l  surface area (
Appendix K). Latera l  scour pools were the next most common habitat type,
accounting for 24% of the surface area. Backwater pools, convergent channel
pools, dammed pools, plunge pools, and secondary channel pools were
inf requent .  Despite having large ind iv idua l  dimensions, glides were not
common and comprised 12% of the surface area. Steep r i f f l e s  and rapids were
also uncommon.





Large woody debris was the most abundant cover component, followed by
roots and undercut banks (Appendix L). Although we did not attempt to quantify
depth as a cover component, i t  is probably an important component i n  pools.
As Sisson et a l .  (1982) observed, cover quantity and diversity was generally
largest in pools.

Densities of age 1 and older wild rainbow trout tended to increase as the
areas of l a te ra l  scour pools, rapids, r i f f l e s ,  steep r i f f l e s ,  and plunge pools
increased (Table 15). Our surveys suggest that few trout reside in  rapids and
steep r i f f l e s ,  but these habitat types contribute to the overall trout density
within the stream reach. This is because pools are commonly found both above
and below steep r i f f l e s  and rapids, which function as hydraulic controls.

Woody debris, including root clusters, root wads, tree stumps, and large
woody debris, were preferred cover components for wild rainbow trout (Table
15). Densities of trout increased as the area of these components increased.
Conversely, densities of wild rainbow trout were negatively correlated with the
areas of unanchored, small woody debris and grass.

Cor re la t ions  were also completed a f t e r  excluding Reach 6 (catch-and-
release) from the remaining reaches managed under general angling
regulat ions.  Although the re lat ionships did not change appreciably,
correlations of fish density with root clusters, debris jams, large woody debris,
and stumps were strengthened (Table 15).

Snorkel surveys revealed that densities of wild rainbow trout were larger i n
habitats with cover components than in  areas with no cover or riprap (Table 16)
. Trout densities (fish/100 m) were eight to ten times larger where cover
components were present. We observed an average of 17.4 trout/100 m2 at
sites with cover, 1.2 trout/100 m2 with no cover, and 2.1 trout/100 m2 with riprap
(Table 16). An analysis of variance (P>.05) found no significant difference
between the density of trout at locations with no cover and locations with riprap.
.

I r r igat ion Diversions

A total of 16 i r r i ga t i on  canals of suf f ic ient  size to attract fish d iver t  water
from the Big Wood River above Magic Valley Reservoir (Table 17). Canals are
present between Hidden Hollow Bridge (r iver  km 37.8) and Stanton Crossing (
river km 3.5). The o f f i c i a l  i r r igat ion season begins Apr i l  15 and terminates
on September 30. However, i r r igators have the option of operating canals
throughout the year for stock watering and other uses. The irrigation district
maintains records during thei r  o f f i c i a l  Apr i l  to September season only.

The amount of water diverted ranged from 5.7 to 298 cfs in 1986 (Table 17).
The D is t r i c t  Canal, located near Bellevue, is ent i t led to up to 600 cfs. Surveys
conducted in 1949 suggested that the Baseline Canal sustained the largest
populations of trout and the Black, Brown, D is t r ic t ,  Dittoe, Glendale, and
Hiawatha canals a l l  sustained at least moderate trout populations (Hauck 1949)
.









On October 9, 1986, we completed a visual survey of approximately 5.6 km of
the Hiawatha Canal downstream from the headgate. A total of 13 rainbow trout
between 200 and 400 mm were observed. Ten of the trout were in the upper 0.8
km of the canal. Intensive surveys of canals w i l l  be completed in 1987.

On July 17, 1986, a crew of IDFG employees, local anglers, and guides
salvaged the Wood River between the Glendale Bridge and diversion berm. A
backpack shocker was also used to salvage several pools within 3 km of the
berm. A total of 563 trout were salvaged and reintroduced in the Big Wood River
between Hailey and Ketchum. Ninety-six percent of the fish were wild rainbow,
2% brown, and 1% hatchery-reared rainbow t rout .  Wild rainbow trout ranged up
to 408 mm.

DISCUSSION

Trout Popoulation Indices

Based on preliminary data, annual mortality rates of age 3 and older wild
rainbow trout in the Big Wood River are large. Within reaches 2 to 5 and 7,
mortality rates equaled 76% and 78X, respectively, for trout sampled by
electrofishing and angling (Table 18). Exploitation rates by anglers equaled 48%
for age 3 and older f ish. As a result, angling mortality (F) comprised the bulk of
the annual mortality within those stream reaches. Angling mortality may also be
responsible for the decline between the summer and f a l l  sampling.

Within the catch-and-release area (Reach 6), annual mortality equaled 70%
for trout sampled by electrofishing (Table 18). Despite no legal exploi tat ion, I
applied a 10% level of exploitation to ref lect  maximum po ten t ia l  hooking
mor ta l i t y  based on l i t e r a t u r e  Mongillo (1984) summarized. Even with such a
large hooking mortal i ty,  natural mortality (M) comprises the bulk of the annual
mortality.

I t  appears that compensatory mortality may be occurring (Ricker 1975). As
angling mortality increased, natural mortality decreased in reaches 2 to 5 and 7.
Within Reach 6, the reverse is true. Unfortunately, habitat condition varies among
the reaches. I t  appears that habitat in Reach 6 is not capable of supporting large
numbers of large t rout .  The larger densities of trout i n  reaches 2 to 5 and 7
support this hypothesis.

Habitat restoration may reduce total annual mortality in many reaches,
par t icu lar ly  i n  Reach 6. In reaches with excessive angling mortal i ty,
exploitation rates may be adjusted to provide a more desirable level of angling
mortality as Lackey and Hubert (1978) report. Exploitation rates of wild rainbow
trout are not d ist r ibuted uniformly between a l l  size classes (Table 19). This
factor can also be applied to adjust angling mortality.







Habitat Concerns

The Big Wood River drainage displays typ ica l  character is t ics of
geological youth, including steep gradients; shallow, well-drained soi ls ;  and
large bedloads. These factors combine to create a runoff cycle of widely
f luc tuat ing  flows. The r i ve r  has cont inual ly adjusted i t s  downstream pro f i le
and cross sectional area in a quest for equilibrium. Native vegetation was well
adapted to the fluctuations, exhibi t ing fast growth, water tolerance, short l i f e
spans, and dense fibrous root systems that were effective i n  s tab i l iz ing stream
channels. H is to r i ca l l y ,  the entire a l luv ia l  floodplain functioned as a unit with
the stream channel.

Since the settlement of the Wood River Valley, dramatic man-induced
changes have occurred in  the watershed. The most significant changes have
included channel relocation, diking, channel clearance and placement of rock
revetments (r iprap) ( I r i z a r r y  1969). Concurrent with channel alterations has
been removal of riparian vegetation. Alterations began in the 1940s and continue
today. Alterations of the stream channel and riparian habitat adversely affect
stream hydraulics (Marston 1982; Bottom et a l .  1985), nutrient pathways (
Schlosser 1982), invertebrate production (Benke et a l .  1985), and fish
production.

The reduction i n  trout populations following stream alterations is well
documented i n  Idaho and Montana. Within Idaho, portions of 45 streams,
to ta l i ng  1,830 km, were surveyed i n  1967 and 1968 ( I r i z a r r y  1969).
Undisturbed stream reaches outproduced altered areas with 1.5 to 112 times the
biomass of game f ish.  Unaltered reaches supported seven times more
catchable-sized trout and eight times the biomassof t rout .  Alterations reduced
f ish  production by 80 to 90%. In Montana, undisturbed reaches of 13 streams
supported 3.5 times the number and 9 times the biomass of trout i n  altered
reaches (Peters and Alvord 1964). Whitney and Bailey (1959) documented a
94% decrease in number and biomass of trout following stream alteration.

Within the Big Wood River, fish populations in altered stream reaches have
declined. I r i za r ry  (1969) found game fish populations i n  altered reaches of the
Big Wood River were one-tenth of those in unaltered, or "natural" reaches. In
1986, trout densities were eight to ten times larger i n  unaltered reaches where
cover components were present than in  reaches with no cover or rock
revetments. Densities of wild rainbow trout increased as the area of woody
debris cover increased.

Our preliminary data i l lustrates that fish populations w i l l  benefit i f  stream
alterations are restr icted. The impacts of floodplain development may be
lessened by st ipulat ing: (1) maintenance of a riparian vegetation buffer zone
between the river channel and developments, (2) maintenance of a l l  natural
floodway overflow channels, and (3) allowance of natural sheet flooding. Where
stabi l izat ion of the channel is necessary, alternatives other than rock revetment
should be applied. Within the Big Wood River, rock revetment is detrimental to
fish populations and i t  creates adverse hydrologic impacts. As Williams and
Krupin (1984) observed, a downstream



progression of bank cu t t ing ,  erosion, and bank fa i l u re  can occur following
i n s t a l l a t i o n  of rock revetment. Excess flow energy i s  also redirected to the
streambed, r e s u l t i n g  i n  l a t e r a l  scour and undercut t ing of the area below the
revetment. This resu l t s  i n  f a i l u r e  of the revetment and addi t ional  bedload
movement.

F i na l l y ,  the f i s h  populations w i l l  benef i t  i f  measures are applied to
restore channel s t a b i l i t y  and r ipa r ian  vegetation i n  a l tered reaches. A j o i n t
agreement between the U.S. Forest Service, U.S. Bureau of Land
Management, Idaho Department of Transportation, Idaho Department of Fish
and Game, Blaine County, and the C i t y  of Ketchum w i l l  implement a
demonstration p ro jec t  i n  the Big Wood River above Ketchum (Anonymous
1987). The p ro jec t  w i l l  tes t  the effectiveness of drop structures and
vegetative management i n  restoring channel s t a b i l i t y .  We w i l l  monitor the
effects of the project on f i sh  populations and f i sh  hab i ta t .



ACKNOWLEDGEMENTS

Pro jec t  employees, Mike McQueen and Fred Gre ide r ,  ass i s ted  i n
co l l ec t i on  of f i e l d  data and prel iminary analysis.  Mike Riehle of Idaho State
Univers i ty  assisted with angler census on the L i t t l e  Wood River.

The f o l l o w i n g  Idaho Department of Fish and Game employees made
s ign i f i can t  contr ibut ions to the p ro jec t :  Richard Alsager, Larry Bar re t t .  Bob
B e l l ,  Mike Casten, Ted Chu, Gregg Dumphy, Lee Frost, Scott Grunder, Roger
Olson, Fred Partr idge, Dan S c h i l l ,  Jack Siple, and Paul Vacarce.

U.S. Forest Service and U.S. Bureau of Land Management personnel,
employees of the Snug Company Fishing Shop and S i l ve r  Creek Sports, and
several l o c a l  anglers provided more than 20 days of capable assistance during
e lec t ro f i sh ing  surveys. Many other anglers contributed tag recovery data.

Tom McArthur assisted with data analysis and preparation of graphics. Joyce
Page typed the repor t .



LITERATURE CITED

Anonymous. 1987. Par t ic ipa t ing  Agreement between U.S. Department of
Agriculture-Forest Sevice, U.S. Department of Interior-Bureau of Land
Management ,  Idaho Department of Transportation, Idaho Department of
Fish and Game, Blaine County and City of Ketchum. USDA-Forest
Service, Sawtooth National Forest, Ketchum Ranger D i s t r i c t .  Ketchum.
Idaho.

Behnke, R.J. 1979. The native trouts of the genus Salmo of western North
America. Report to U.S. Fish and Wi ld l i f e  Service, Denver, Colorado.

Benke, A.C., R.L. Henry, I I I ,  D.M. Gi l lesp ie ,  and R.J. Hunter. 1985. Importance
of snag hab i ta t  for animal production i n  southeastern streams. Fisheries
10(5):8-13.

Bisson, P.A., J.L.  Nielsen, R.A. Palmason, and L.E. Grove. 1982. A system of
naming habi ta t  types i n  small streams, w i th  examples of habitat
u t i l i z a t i o n  by salmonids during low streamflow. Pages 62-73 i n  N.B.
Armatrout, ed i t o r .  Acquis i t ion and u t i l i z a t i o n  of aquatic habi ta t
inventory i n f o rma t i on .  American Fisheries Society, Western Div is ion,
Bethseda, Maryland.

Bottom, D.L., D.J. Howell, and J.D. Rodgers. 1985. The effects of stream
al terat ions on salmon and trout habitat i n  Oregon. Oregon Department of
Fish and W i l d l i f e ,  Portland.

Bruns, D.A., and G.W. Minshal l .  1979. Effects of drought on the Big Wood River,
Idaho. Idaho State Univers i ty ,  prepared for Department of the Army, Corps
of Engineers,  Pocatello.

Castel in,  P.M., and S.L. Chapman. 1972. Water resources of the Big Wood River -
-S i lver  Creek area, Blaine County, Idaho. Idaho Department of Water
A d m i n i s t r a t i o n ,  Water Information Bu l l e t i n  28, Boise.

Coon, J. 1978. Henrys Fork f isher ies invest igat ions.  Idaho Department of Fish
and Game, Job Performance Report, Boise.

E l le ,  F.S., and C. Corsi. 1987. Regional f isher ies management i n v e s t i g a t i o n s - -
R e g i o n  6. Idaho Department of Fish and Game, Job
Performance Report, Project F-71-R-11, Job 6( IF)-c2, Boise.

Hauck, F. 1949. A survey of f i sh  losses i n  i r r i g a t i o n  diversions of Big Wood River
i n  d e t e r m i n i n g  the placement of an experimental f i s h  screen. Idaho
Department of Fish and Game, Boise.

Heimer, J.T., and D. Sch i l l .  1987. Regional fishery management invest igat ions--
Region 5. Idaho Department of Fish and Game, Job
Performance Report, Project F-71-R-11, Boise.



Hubbs, C.L., and R.R. M i l l e r .  1942. The Great Basin with emphasis on g l a c i a l
and post g l a c i a l  times. I I . The Zoologica l  Evidence.
Corre lat ion betyween f i sh  d i s t r i b u t i o n  and hydrophobic h is to ry  i n  the
desert basins of Western U.S. B u l l e t i n  Univers i ty  of Utah. Vol. 38 (20).

Idaho Department of Fish and Game (IDFG). 1986. Fisheries management
plan, 1986-1990. Boise.

I r i z a r r y ,  R.A. 1969. The effects of stream a l te ra t ion  i n  Idaho. Idaho
Department of Fish and Game, Job Completion Report, Project F-55-R-2.
Boise.

Lackey, R.T., and W.A. Hubert. 1978. Analysis of exploited f i sh  populations.
V i rg in ia  Polytechnical I n s t i t u t e  and State Univers i ty ,  Blacksburg,
V i rg in ia .

Marston, R.A. 1982. The geomorphic significance of log steps i n  forest
streams. Annals of the Association of American Geology 72:99-108.

Mate, S.M. 1977. South Fork Boise River f isher ies invest igat ions.  Idaho
Department of Fish and Game, Job Performance Report, P ro jec t  F-66-R-2,
Boise.

Mongi l lo,  P.E. 1984. A summary of salmonid hooking mor ta l i t y .  Washington
Department of Game, Olympia.

Parker, B. ,  M. Riehle, and J.S. G r i f f i t h .  1986. Draft S i lver  Creek
repor t .  Idaho State Univers i ty ,  Pocatello.

Partr idge, F.E. 1985. Al ternat ive f i sh  species and strains for fishery
development and enhancement. Idaho Department of Fish and Game, Job
Performance Report, Project F-73-R-7, Boise.

Peters, J.C., and W. Alvord. 1964. Man-made channel a l te ra t ions  i n  t h i r t e e n
Montana streams and r i v e r s . Transactions of the North
America W i l d l i f e  and Natural Resources Conference 29:93-102.

P la t t s ,  W.S., and C. Rountree. 1974. Aquatic environment and f isher ies  study to
document conditions i n  the upper Salmon River, Big Smokey Creek, Big
Wood River, and South Fork Payette River p r i o r  to the cons t ruc t i on  and
opera t ion  of p o l l u t i o n  abatement f a c i l i t i e s .  USDA-Forest Service,
Boise, Idaho.

P la t t s ,  W.S., W.F. Megahan, and G.W. Minshal l .  1983. Methods for evaluat ing
stream, r i p a r i a n ,  and b i o t i c  condi t ions. USDA-Forest
Service Intermountain Forest and Range Experimental Stat ion,  General
Technical Report INT-138, Ogden, Utah.

Ricker, W.E. 1975. Computation and in te rp re ta t ion  of b io log ica l
s t a t i s t i c s  of f i sh  populations. B u l l e t i n  of the Fisheries Reseal,h
Board of Canada 191, Ottawa, Ontario, Canada.



Rieman, B.E. 1983. Largemouth bass invest igat ions.  Idaho Department of Fish and
Game, Job Completion Report, Project F-73-R-5, Boise.

Rohrer, R.L. 1983. Henrys Fork f isher ies invest igat ions.  Idaho
Department of Fish and Game, Job Performance Report, Pro jec t  F-73-R-4,
Boise.

Rosgen, D.L. 1985. A stream c lass i f i ca t i on  system. Paper presented at North
American Ripar ian Conference, A p r i l  16-18, 1985. Tucson,
Arizona.

Schlosser, I . J .  1982. Trophic st ructure,  reproductive success, and growth rate of
fishes i n  a natural and modified headwater stream. Canadian Journal of
Fisheries and Aquatic Science 39:968-978.

Thurow, R.F. 1978. Si lver  Creek f isher ies invest igat ions.  Idaho Department of
Fish and Game, Job Completion Report, Project F-66-R. Boise.

United States Department of Agr icul ture,  Soi l  Conservation Service (USDA-SCS).
1974. Pre l iminary repor t  of the s o i l  survey and
in te rp re ta t i ons  fo r  the upper Big Wood River area, Blaine County, Idaho.
Hailey, Idaho.

United States Department of Commerce. 1984. Local Population Estimates,
Bureau of the Census. Series P-26, No. 84-W-SC.

Whitney, A.N., and J.E. Bailey. 1959. Detrimental effects of highway construct ion
on a Montana stream. Transactions of the American
Fisheries Society 88:72-73.

Williams, R.P., and P.J. Krupin. 1984. Erosion, channel change, and sediment
transport i n  the Big Lost River, Idaho. U.S. Geological
Survey, Water Resource Investigations Report 84-4147, Boise, Idaho.

































Submitted by:

Russ Thurow
Senior F ishery  Research B i o l o g i s t

Approved by:

IDAHO DEPARTMENT OF FISH & GAME


	TITLE PAGE
	TABLE OF CONTENTS
	ABSTRACT
	INTRODUCTION
	OBJECTIVES
	RECOMMENDATIONS
	DESCRIPTION OF STUDY AREA
	METHODS
	RESULTS
	SIGNATURE PAGE

